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GONEE T S A RIRBE MRS T X R B
(Siganus oramin)ERK MR, JFHHEME 3 Kd'
T iE B K A %S VIR IE T R [) 45 IR AR 25 Xof T A4
(Eriocheir sinensis) £ MERERI R, 45A L HFaLEE
5 ROl SR R 2 R -d T B R IR T
WEL A1 53R X5 I 7K 37 B 3ty A1 BE AL (Epinephelus lanceo-
latus) LK B, 5 E TR 1 ’k-d' 5
0.5 Y-d's RIFEAEPT XA S UOBRSE T AL ROKF
XKW fifi (Leiocassis longirostris)E KM, FLi6
e KRB TR AR AT e CE B MK sk Ul 2T
WE 6 NRMIKFAFFE T A [F] 5 M S 5%k 1w Iy fifi (Si-
lurus asotus)HE A FIAEIE R RZ 0, R4 FF
KRG RIE 25, REESFPRET 54
P, BRIE T A 6] 5 W %) 20 6% 5 (Brachymys-
tax lenok) 4yt K AR AT B RZ W, 15 38 B R
IKF-H 3% 4%

Z SR (Selenotoca multifasciata), N FRERHE
fi, g T 486 1 499 (Actinopterygii), &9 H (Perci-
formes), 4> & ffi B} (Scatophagidae)'™, 4% Mt 1 &
(Selenotoca), 5 RIBI &M —E, R=TEIE R
W FEARES | 2R ESEHL VLI A 1, FE3R E AR R
0 2l U S AR DX o A, AT AR TR AR K L
WK . FRBOK AR, BAE N R, e R
K EEPR, ABTANG, itk (imiE v SR, B
AMFEME A ERMNE, R . BEA
Z BRI A R, B B AU £ SUkR kR
BREER HEAT T W9, XS5 A5 It 2 sk £
R IR & B AT TS, JFEAT TR Ay, oG
REZ2 S e SRR P L TRV Ik d oy S R AR
R ILAHRIE o A0 T I 5T A [ 45 MR A 3R KA [] 4%
WEIK ST X] 22 Sk W fa 4y fa AR K B 2, i LA IS
PRI A B B WRIK Y-, kg 52 IR 20 R R 1 1 AR
B SR HERL A AR
1 ABE7E®
11 SREAH

ST 2020 4F 7—9 HAEH EKFRMEF I B
IR K W SE BT I e BT S OO T R . 22 B0k
gy N TEKG M. b a0y 1.5 8Ll o
fh, RIS M B L S R, MR AR N
JKYEM, — Beif a) 5 RS WA OE 1, HEBENT
RRMIREHY), 7 TR AR R EEN
IKPEIET IR o S H ) R RAR T i (1.19+0.35) g,

4K (37.49+3.81) cm, KK (31.08+3.22) cm, 1K
(16.76:1.67) cm. 550 i o 4 P R 37 B 7
IRECE R, HE SRR LR 1,

F1 KREAMESRKTE

Tab.1 Nutrient levels of the experimental diet
i H HaEEm MK AR Koy
% =42.0 <16.0 =55 <12.0

1.2 ZHRHARFBEEE
1.2.1 RS LE

LI EAR | m PFRAEAE, RE 4 DS, 5
A F1(8: 00 M 1 ¥K), F2(8: 00, 20: 00 M 2 1K%),
F3(8: 00, 14: 00, 20: 00 M2 3 ¥X), F4(8: 00, 12: 00,
16: 00, 20: 00 £ M 4 &), & 2 4AF47, AR
i 80 RS A, DRIE A AR 2 4R MR (B PR AR RH A
', ALEFIRTREMNEE), WKFHE, &2 d
Weis 1 IR, FREEHIK A BRI K, #hE 32, JKiR 8.8~
31.6 'C, pH 8.0~8.2, ¥t =5 mg/L, L5 Ml 60 d,
I SR R S IR A AR B 0L, B 10 d & —Ik
S A KB I IE %
1.2.2  #EKFEE

SCE I EAS 1 m Y FRGEAE, RE S DA, o
SA TO(RE R B 2 1K), T1(% KA MK
i 2%), T2(R R AT & 4%), T3(HRHEMR
AR BT 6%), T4 KA AR BT i 8%), &4
2 AFAT, FEARRELEL 80 EBESLKfh, WiKFRsHE, F2 d
Wels VIR, FREEF7K R B ARIEK, 3R 32, SEsHEIK
i 28.8~31.6 C, pH 8.0~8.2, A4 Ik IE =5 mg/L,
SEHS M 60 d, M) T SR RS S0 A SR E £ A7 T
0L, B 10 d Wi — AR AU, TR P 4R 4
o i A A MR A
1.3 #HBELEESM

TR G, TR ARAKIER, iRt
£ % (specific growth rate, SGR), 1 & % (weight gain
rate, WGR). 177 (survive rate, SR). & (feed
rate, FR) . JE{# & (condition factor, CF); falfkA] HAH
FAE8hR, BLHETARL R B (feed conversion ratio, FCR),
T M UK (protein efficiency rate, PER), FHIXE%L
AT

F5E 1B KR (SGR,%/d)=100%x (In W—InWy)/t,

1 E R (WGR,%)=100%x(W—W,)/ W,,
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B F(FR, %/d)=100%xF1/[1x(W+W,)/2],

Tk R B(FCR)=FI/(W W),

B 1 SR (PER, %)=100%x (W —W,)/FIxP,,

HE 335 BE (CF,%)=100%x W,/L>,

Korf, w SRR IR /gy Wy R ) IR AR 5
/g t AMEREY d; FI MR HHE /g No
MW R, N ARG LRI K /em; P, ol
e AP REL 2 1 B 3 (%)

ST BN SE ) Excel 2020 #EfTANH, SR )5
SPSS 24.0 X 4H [ EicHf #EA T LK 3R 07 22 53 (one-way
ANOVA), P<0.05 F/x2:7ik%] 3, H Duncan [G
VAT 20 T HO AR o B 48 S T (AR 1 25 (x £SD)
TR

2 &R

2.1 BEFEXNSXBAHKEEY &4 KBAH
HF A G a
HiZ 2 Ik 3 AT, AR R AR RRT, AR

F2 OIRMRIERI S QIR G LS L KT

Tab.2 Effects of feeding frequency on growth of S. multifasciata

WELOWEOR | KRR A O | R ORI A I R B AR
BRI MRS AR R F2. F3 Z0RE
KRS Fl, F4 4125 1% (P<0.05), 2 417 22 7 A
i35 (P>0.05); F4 47775385 HAth 4l 25 R 34 1 25 (P<
0.05), HiAthzH 25 7 A .3 (P>0.05); F1 03 f R i 2%
T HABZH (P<0.05); F2 4@k KERE, HY
Fl. F4 #4255 .35 (P<0.05), F1 ZHHA%; 4 R4S i
RN B 1 % B B WA S R TR (P>0.05) o AR
FH 5 T8I, 4 20 (8] fRlRl 22 ORI B 1 BU8CR 40 B 35 1k 2%
S (P>0.05), HE 1A%, 0~50d Z N F3 45 &
WO R e, HOOR F2. F4L F1;50d J&, F2 414k
FrE R R T F3 4. IR 2 ATRLEH, 454l
RTE SR AT 22 8K, i BUIRAR I F3 | F4,
F2. F1, #5255 fh 55 £ S B 5 7% 58 I (3] 120 7 AR,
FI FRFH J5 45 R AT . R SC I T, EEREARIIE
Z BUR I A KT 1B SR, T SRUEK AR A
205 Y 2 BUR IO T AR 2 Red
FE1% Z(SR, %) = 100% x N,/ N,.

(x%SD)

A ABREBATR/e FIERSR%  WHEAR WGR/% &K K SGR/(% d") HER FR/(%-d") JEHE CF/%
Fl 24.72+6.85° 100.00° 1977.31422.98° 5.00+0.06 2.74+0.38" 3.38+0.24%
F2 42.24+6.75° 100.00° 3 449.86+174.70° 5.93+0.08° 3.36+0.54° 3.74+0.12°
F3 40.71+7.56° 98.75+1.77° 3 321.01+374.35" 5.86+0.17" 3.34+0.57° 3.46+0.01°
F4 35.42+4.04° 95.00£1.77° 2 876.19+38.42° 5.65+0.02° 3.16+0.13 3.41+0.07

(P<0.05),

x3 BRMENSQKFEELYEART BTN
Tab. 3 Effects of feeding frequency on feed utilization of

S. multifasciata (x+SD)
ZH 51 T ¥ 2 8 FCR B PER/%
Fl 0.92+0.13 49.41+5.22
F2 1.07+0.18 41.15+7.04
F3 1.07+0.18 41.19+7.82
F4 0.90+0.21 48.54+11.14

22 HRAKFAZ AR ELY S L KB
FHA R 893 vh

M1 4 3R SAAL A KA8hRT, ARBIRTTE

BER | RRE AR ROR . BEERRUE I Y BE S 56 4%

WK B3 T . T, T2, T3, T4 44K

PREE | B E R R A KR 3 25 R (P<0.05), T

T4 2 5% A fE 2R AR T . 34 B R AR A
KI5 T i 5 (P>0.05); £ SC0 4 B FEE R
THEZES; To, T3, T4 HBER5HM 241257
i3 (P<0.05), 1M 3 4H 225 A 83 (P>0.05); T1,
T2 218 B i 3 AIK T X6 B2 (P<0.05); T1 41Tk R
BOMEE A RSCR 5 41 3% 25 57 (P<0.05), H
2 8] 2% 3N .2 (P>0.05), H1E 3 AIH, KR
R B i BRI T4, TO, T3, T2, Tl.
HE 4 aTLUE 1, £ A8 R 5w i e SRR IR R
TO. T4, T3, T2, T1, 441520 045 & R Pl 770
B Ia) 2 W R AR, 30 3R FH 5 1A Al B B A O . SR
ARSI, T4 i FiRRHE R T 2 3 BOK AR5 4™
i, N ORIE 2 SUR M ] KA AR KT 0B SR
PN Z 59, 2 BRI R AR R KO 6%~
8%.
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45 1 3(F1)=0.005 7x* + 0.012 2x + 2.061

R=09761
40 | 1(F2) = 0.007x + 0.255 5x + 1.416 6 4
3 R=0.9984 N
¥(F3) =0.004 8x* + 0.376 4x + 1.006 9
30 L R'=09996
$(F4)=0.005 6x° +0.230 1x + 1.646 2 /4
mﬁ 25 | R*=09875 s o
B 7
< 7
& L
-
s e
' —-—FIl
—F2
----F3
............. F4

I al/d

BT SRR R AR AR T 22 Sl M £ A% 5 19 5 L
Fig. 1 Weight gain curves of S. multifasciata under different

feeding frequency

R4 BRRKTXZ QSRR e LS SRR

Tab. 4 Effects of different feeding level on growth of S. multifasciata

7~
6L »(F1)=0.000 6x* - 0.058 6x +1.822 1
" R*=0.8918
| »(F2) =0.000 6x° — 0.059 8x +2.054 8
sk ' R=09421
\ »=0.003 5x* - 0.339 9x + 8.452 9
- \ R=0.9402
ST N ¥(F4)=0.0013x-0.1144x+2.993 3
x \ R=0.9025
B
2+
1+
0 1 1 1 1 1 J
0 10 20 30 40 50 60

HsFfal/d

K2 R MRIRA 22 SO M i B £ R B TR BE N (8] 922 1
Fig. 2 Feeding rate of S. multifasciata under different fee-
ding frequency

(x£SD)

B AKRBET R/ FIEESR/% BER WGR/% HEEKE SGR/(% d ") HERFR/(%d") HLWHE CF/%
TO 22.65+4.01¢ 100° 1 803.36+27.33¢ 4.890.01¢ 3.05+0.01° 3.75+0.13"
Tl 3.31+0.95° 100° 178.15+21.00°* 1.64+0.13* 1.88+0.11° 3.26+0.07
T2 11.90+2.30° 100° 899.72+9.11° 3.810.00° 2.63+0.01° 3.32+0.15°
T3 15.75+3.61° 100° 1 223.81+66.55° 4.27+0.08° 2.88+0.12° 3.47+0.16%
T4 22.86+3.66° 100° 1 820.73+8.32¢ 4.91x0.00¢ 3.06+0.01° 3.54+0.16™

RS IRIRKT X L Gk R & 4h & R R A RIS 0E
Tab. 5 Effects of different feeding level on feed utiliza-

tion of S. multifasciata (;:ESD)
4151 T ¥ 2 % FCR AR PER/%
TO 1.02+0.00° 42.42+0.64°
Tl 1.40£0.22° 36.41+4.29°
T2 0.98+0.01° 44.78+0.45°
T3 1.02+0.05° 43.43+2.36°
T4 1.02+0.00° 42.20+0.19°

3 it

BRI K R H LM ZEm, WKR .
JE AERERN 35 A R AU R = o R A R AR
FUA K 2 BB ATF R BIEREE | Femt i 4
R EE, B 5 R R KSR A 5 i 2 a0k
1 KA i, FSE 6 1 BV A P, IR A
TR 5 40 16 5 25 O PE AT L

3.0 FRIMES S LAARK S A KBAMF
R A

WFERM, TEASRIIRGEIN T, ANFRAE L . 7Kl
AL SO BIRRE AT, BRI AEA R
JERZ M S A K BRI IRE ST, AN [R) T FL AR
R 22 SEAR AU AR5 25 SR ] 5 B 5 T £ (Siganus
oramin) W 5T 45 AL, [FIREZ A S s B 2
SO, PO TR R — AT S, GRS, A
DO INFRFE A, a2 A KA 2 BRI WA FFFEAA,
PEMIF R 02 A KA B, n, e
T T AN MESIUR X e (Acipenser sinensis) 1<
AR, SRR D BT RO s AR I E R
FEA KA AN 3, A5 IAE R [F] T g 5 10 i ALk
TR AEA S AR F2 45000 f A
FhE | AR R AR R | SR AR R B, R
WM 2 od ' RIS A ORI AR, XS
MGG Saps A Sl A COS Hh  S5 e AR IR
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$(T0)=10.002 2x> + 0.239 1x + 0.514 5
R=0.9761
25 - M(T1)=0.000 04x° +0.035 8x + 11117
R=09757
$(T2)=0.002 9> + 0.015 1x + 1.138 4 A
R*=0.990 3
20 F 3(T3)=0.001 8x* +0.133 4x + 1.035 6
R=09808 &
Y(T4)=0.001 8x* +0.272 2x + 0.515 6 /&
R=09843 r .

IHyd
B3 TR $ IR K P T 22 SURR IR i 1A i 0 A 0L

Fig. 3 Weight gain curves of S. multifasciata under different
feeding level

25¢ (T0) = 332.59x — 1.236
R*=0978
Y (T1)=0.001 3% — 0.113 8x + 4.275 4
20 R*=0.903 4
M(T2)=0.004 3x* — 0.497x + 16.387
R=0.9959
e 15t . 2(T3)=146.55x - 1.017
pvia a0\ R*=0.989 4
a W\, (T4 =26749r— 1184 e TO
B ot W\ R=0988 3 —=TI
5 L
O ; : ! L L 1 )
0 10 20 30 40 50 60 70

Hifl/d

B4 ANFEBRACT T 28U B B R SR A I ) A2 1k
Fig. 4 Feeding rate of S. multifasciata under different feeding
level

55 F AR 2PN 6 65 (Lateolabrax japonicus) B BF
FEGERARL, TEASLEG h, 28U fa 4 o i 4RI
(NN T SN S S EE b i S o] S R YRS I EE
TR BRI Rt FRIEAE AP VRI P I B S P
PR A1 v 23 B A ARDR A T AR IR e e, (i A K 2 5]
b, 1 AR T IR B, BN SR A AR, X
W R a0 FED MR Lt —3,
ARSI rp R 2 Y-d ! BN E 4 kd !, 2aEk
WAt P3G R | RS A RORE BT, X R0
F M i SOH AR ISR — e BREE, BRI o = AN

EARSAT AR AR, T H 2 HoR S 4
PR E T BORHE D, YIRS A, HiE B D)
B2 380 T RERIHAE, 1R KIsGE . AR
Hh 22 S £ 19 AR A I AR B SR 3 A
LEISETH s JE AR B S, X575 W % 3R f(Genetic
Improvement of Farmed Tilapia)* "WF 55 45 FAHML . A
Betn 2 WK (Aristichthys nobilis)?® | K PG VESE(Salmo
salar)™ | BBk I B A7 BE 4 (Epinephelus fuscogutta-
tus) VA5, HL SRR R A K 3 B 1 DRSS 1 i
TR, AR 22 S n] BB 1h TS [ £ 2R
IR RE I AR B . F2 . F3 2 2R BT i 34 i 25
T F4 2H, XA RE R PR R PR R 5 M 22 ) Ay sk 1] 1] B
BA, TR A% B IR AR NS B, B TR B
W TR 4R I F2 4L AR R L S F3 AR
M2 5, BEH 2 Ud ! R AR AR S A R
F4 20700 238 0 2K T A 3 20, 32 PRI Dy B o 3 A
RAHG N, PR ] B ok 0 S B 0 il R, HE
25 AR, DL TR R 8 58 4 T ARt HE R RS,
PURTE AL SRR IR, o 2 3R 84T S THAERR 43
(NI ER ISV e R2E 9 A I S S =t
R B (B A B AR S BE AL, Epinephelus
lanceolatusdx Epinephelus fuscoguttatus? )%, HAw]
FERB, SR AR P R A i 5 B SE AR T
(i H . ARSI Y 22 SO MR i 1 AR BB AR 1
B 2 AT R R BEARR ., X5 5SS
(letalurus Punetaus)P> . 5 fi: (Monopterus albus)?

H1Z(Apostichopus japonicus)EVEERIFFE L5 FAR, , A5
0 v 22 SR I IS G T 5 WA AR K TN AR, T SR
Je B At (Oreochromis niloticus) BB B Fifi 15 WA 2
ST G TR, B SR AT 0 BN I R AR A
IR R ST R AR a5, AR a2 p i
AL BRI ML, X R RES Y i B IH AL RE I A
Koo AT I AN 22 BUER MR B B A SN
Tk 2 E R B RSCR R R B B Geit i
(P>0.05) . H A W5 & B, ¥ i (Mylopharyngodon
piceus) VTR BEAL TR T g T s, KEE6T
(Scophthalmus maximus)> "W Je T 51 J5 FEAR . X Fh 22 57
FRE R RDRLER A R RD R M AL, AR B R IR
XF I BUBCRAT — & S, — Ok B, DR B
IR AR BRI, 2 W e AR R 38
Tk R B M EE LA R AR 1 BT RACRR Z T) 18 OC 3% R £ 7Y
TS RS AR TG IR 22 S i R [F LA . A
[l £ 204 AR R AT B K 2 R B0 B, Anfigt®) | s
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WS TR L, EERE TR, Eal Pk
BPNE S KR Z, KRR, ZX L 0 6
B2 EEAE TOKAR)Z, BERRMIAY) . 7Eilz ~)
PEL BB IPE L BERE PSR TT A [R] S R A
[, 3ok £ £ S 75 AN [a] 5 AR T £ 52 B AN [] ) 78
PR

3.2 BRAKFA B LRI & KB AAMA

A ey

B KT R R a2 A K — A EEE R,
P A OGRS, A1 H RPN, T
2R K RE 2 BEA R K- f 38 i 14 - £k
(1 A Al Bt =2 i v T T A AR R R A O K B
JE A TE A R EE AT DA 290 R A B
MR 7K - 3 A 2 3 ol f8 AR i I 25 s AR IES 0k T I A %
M iR AL AR 52 7 AR R IER, B FREE
AN FINSES AR E R R, ks
HARERT R B AERKZ B Em, fFEANT
FRIH AT, MR R AR E, N 24
1 3 A2 AR MR R AT B, RN Y 5l
WA BT e BRI B, A R
KRE R B o B BAR] T a2 A K,
B E s ¥/ G 200 I | I 60N 7B TE R S A E ) | S
JFREACE ST, 4 22 09 RE B W) e T I ZH 8Urp B 7%
R W HEAT A A, B AT A A T A R O R, T
s R, [ I o 0 5 R DR 5 5 R K AR
I i5 Ye B,

AT, BRIKF- N 2%$2 = 3] 8%, 4L
BRI A ZORWBAR BT i . B E R VR AR KR D
T, X 58 Cyprinus carpio)t* . K34 10k
PG Qi [ # Q, Huso dauricusQxAcipenser schren-
ckiid)' | BEENO PRI A RAEML, T1 Uik R
B E AR T HARAL, 33X n] BB BE A SRKF- R BE
TRk T A K R RE R D, AR e 22 O AU
FHEMTEFE, R rh i B TR BRI RCR R, 5
w5 ﬁﬁ[Z]XﬂLﬂHE@(Myxocyprinus asiaticus) 5T 45
R—E AR EEE SRR, T3, T4 K&
X RRAL TO $ fr R 2 THAl 2 4, {5 3 4] I i
HES RERZOWAETTE | A BRI SE 2R
RIS, R amE o, e —EA 8%
T S NI AR I Y FBE R I RE ) . 280k
WK, B, MRS BRI, A
SCEGAE IR ZAHRE N, $MREEOR, 2 SUER R 0 B

RBK ., AUFERY, A, WNLlg AR Iyl
(Takifugu rubripes) 35 £ Z A5 W /K S T w5 11 42 30
e Tk E AR R R g, A s i) R AR
BE A5 MR 7K T 1 T e T T e, 3X T B A AN [
it 28 B M IH AR RE AN TR 8, S R 3 T4
HADRRE, Bl armKEaa, HlE O
RN NGinIRTE b DO UVAINE LSS =S U N £ P13
PG Gk AR . AR B AT A9, SRR TR 6%3)
8%, REREIRIEZ Srek i fa B K TG M E R, X
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Abstract: This study was to examine the effects of feeding strategies on the growth of Selenotoca multifasciata. Fish with
an initial wet weight of 1.19+0.35 g were selected for a 60-day experiment. 1) Four groups were established: F1 (feeding
once at 8: 00), F2 (feeding twice at 8: 00 and 20: 00), F3 (feeding three times at 8: 00, 14: 00, and 20: 00), and F4 (feeding
four times at 8: 00, 12: 00, 16: 00, and 20: 00). A total of 80 experimental fish were randomly allocated to each group, and 2
parallel to each other. The growth and feed utilization of Selenotoca multifasciata were observed, and the results showed that
the final wet weight, weight gain rate, specific growth rate, feeding rate, and condition factor of each group increased first
and then decreased with an increase in feeding frequency. There was no significant difference between F2 and F3 and be-
tween F1 and F4 (P>0.05 for both). The survival rate of F4 was significantly higher than that of the other groups (P<0.05),
and the weight gain rate of F1 was significantly lower than that of the other groups (£<0.05). The highest specific growth
rate of F2 was significantly different from that of F1 and F4 (P<0.05), and the lowest specific growth rate of F1 was signifi-
cantly different from that of the other groups (P<0.05). The four feeding frequencies had no significant effect on the feed
rate, condition factor, feed conversion ratio, and protein efficiency rate (P>0.05). 2) Similarly, to observe the effect of feed-
ing level, five groups were established: TO (control group, fed twice a day), T1 (fed 2% of the fish wet weight per day), T2
(fed 4% of the fish wet weight per day), T3 (fed 6% of the fish wet weight per day), and T4 (fed 8% of fish weight per day).
A total of 80 experimental fish were randomly allocated to each group. Each group consisted of two parallel channels. The
final wet weight, weight gain rate, specific growth rate, feed rate, and condition factor increased with an increase in feeding
level, and there were significant differences in the final wet weight, weight gain rate, and specific growth rate among T1, T2,
T3 and T4 (P<0.05). There was no significant difference in final wet weight, weight gain rate, and specific growth rate be-
tween T4 and TO (P>0.05). There was also no significant difference in survival rate among the experimental groups. In con-
trast, there was a significant difference in feeding rate between T0, T3, and T4 and the other two groups (P<0.05), but there
was no significant difference among TO, T3, and T4 (P>0.05), There were significant differences in the feed conversion ratio
and protein efficiency rate between T1 and the other groups (P<0.05) but no significant differences among the other groups
(P>0.05). Considering the above indexes and culture cost, the optimal feeding frequency was twice per day. The feeding

level was in the range of 6% to 8%, which has the potential to improve the economic and ecological benefits.
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